The purpose of this paper is to derive the time-domain (TD) asymptotic solution for the transient scattered field when a HF pulse wave with a truncated Gaussian time variation [8] is incident on a cylindrically curved conducting surface. By comparing with the numerical results calculated from the method of moment (MoM) (frequency-domain) and the FFT (fast Fourier transform) code (time-domain), we will confirm the validity of the novel asymptotic solution proposed in this study. It will be shown that the TD asymptotic solution is easy to interpret the physical phenomena of the scattering by the cylindrically curved surface.
II. Formulation and Time-Domain Asymptotic Solution
Figs. I(a) and I(b) show a cylindrically curved conducting surface (a, ¢o) defined by p = a and the central angle ¢o and the two-dimensional coordinate systems (x, y) and (r, If/). The origin 0' of the coordinate systems (x, y) and (r, If/) is located at the vertex of the cylindrically curved surface (a, ¢0 ) • We assume that the radius of curvature a is sufficiently large compared with the wavelength A (Le., male» 1, m: radian frequency, e: speed of light) and that the observation point P(r, If/) is located far away from the curved surface. The time factor exp(-imt) is suppressed throughout the paper. functions Uj(P) are defined as Uj(P) =1 (Uj(P)=O) when the scattered fields uj(OJ) can (cannot) reach the observation point P. For examples, the edge-surface diffracted ray
is excited by the magnetic-type incident wave at the edge A (see Fig. I(a) ) and propagates along A~S~P, while the WG mode radiation field@(u wG (m=l)) is excited by the edge B (Fig. I(b) ) and propagates along B~QI '-it Q2~A~P. The notation A~S (or QI '-it Q2) has been used to indicate the creeping wave (or WG mode) propagation from the point A (or QI) to the point S (or Q2) along the arc of the modal caustic.
The scattered fields uGo(OJ) and UED(OJ) may be represented by [7] , [9] 
where Aj (OJ) denoting the amplitude of the scattered field varies slowly as the function of OJ. The notation L j denotes the total propagation distance of the scattered field with j = GO or j = ED. Note that Lj is independent of OJ. While, the scattered fields U SD (p=l) and u WG (m=l) may be represented by
Here, the total propagation distance Lj (OJ) is the function of OJ.
The transient scattered field y(r, t) (= y(t)) can be obtained from the inverse Fourier transform of the product u(OJ)S(OJ) of the frequency-domain (FD) scattered field u(OJ)
and the frequency spectrum S(OJ) of the source function s(t) as follows [8] :
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y(t)=-u(OJ)S(OJ)exp(-iOJt)dOJ. 21l -00
We assume the truncated Gaussian-type modulated pulse source [8] [
Vg,SD (7) lU so = lU 0 -
The edge-surface diffracted ray propagates along the path @(see Fig. I(a) ) with the phase velocity c (speed of light) and the group velocity Vg,SD defined by
The time-domain asymptotic solutions for Yj(t), j =GO, ED, and WG(m =I) are obtained similarly. By comparing Fig. 2(a) with Fig. 2(b) , the pulse (i) and the pulse (ii) are identified as the edge diffracted ray ® and the edge diffracted ray ®, respectively. We can easily recognize that the wave packet (iii) in Fig. 2(a) is constructed by the superposition of the 6 pulsesCDand®-.,G) (see Fig. 2(b) ). Similarly, the wave packet (iv) is constructed by the scattered fields (@ -., @). It is observed that the 1st order surface diffracted ray ® arrives at the observation point later than the I st order WG mode radiation fields (® and G) ).
III. Numerical Results and Discussions

IV. Conclusion
We have derived the time-domain asymptotic solution for the transient scattered field by the cylindrically curved conducting surface by extending the corresponding frequencydomain asymptotic solution. The validity and utility of the time-domain asymptotic Fig.2(a) ) and each pulse element ( Fig.2(b) solution derived here have been confirmed by comparing with the reference solution. We have shown that the time-domain asymptotic solution, which is represented by the summation of each pulse element, is easy to understand the physical insight of the scattering phenomena by the cylindrically curved conducting surface.
